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1. 

COMPLIANT PIN FOR RETAINING AND 
ELECTRICALLY CONNECTING ASHIELD 

WITH A CONNECTOR ASSEMBLY 

BACKGROUND OF THE INVENTION 

The subject matter herein generally relates to electrical 
connectors and, more particularly, to compliant pins for elec 
trical connectors. 
Known Eye-Of-Needle (“EON”) pins are used to mechani 

cally and electrically connect shields in connector assemblies 
with at least one of another component of the connector 
assembly and a substrate. For example, known EON pins are 
used to electrically connect shields with the electric ground of 
a circuit board and/or a conductor that is electrically con 
nected to the electric ground of the circuit board. The EON 
pins are press-fit into cavities in the circuit board and/or 
another component in the connector assembly. The EON pins 
include an approximately oval shaped opening enclosed by 
outwardly bent beams of the EON pins. The EON pins are 
press-fit into cavities by applying an insertion force on the 
EON pins in a loading direction directed into the cavities. 
Application of the insertion force on the EON pins in the 
loading direction forces the EON pins into the cavities. As the 
EON pins are forced into the cavities, the beams are bent 
toward each other. The beams engage the inner Surface of the 
cavity to electrically and mechanically couple the pin with the 
circuit board and/or component in the connector assembly. 

These EON pins are relatively large when compared to the 
size and dimensions of other known signal pins used in the 
same connector assemblies. Moreover, these EON pins 
require relatively large insertion forces when compared to the 
structural integrity of the EON pins. For example, the inser 
tion forces required to press-fit the EON pins into the cavities 
frequently cause the EON pins to buckle if the EON pins are 
not perfectly aligned with the cavities. 

BRIEF DESCRIPTION OF THE INVENTION 

In one embodiment, a compliant pin is configured to be 
press-fit into a cavity of at least one of a connector assembly 
and a Substrate to retain the pin in the cavity. The pin includes 
a neck, a plurality of compliant beams, and an insertion tip. 
The neck interconnects the pin with the connector assembly. 
The beams are configured to engage an inner Surface of the 
cavity to retain the pin in the cavity. The beams are arranged 
side-to-side and project along a longitudinal plane in a load 
ing direction. The beams have arcuate portions that are arched 
in different directions transverse to the longitudinal plane. 
The arcuate portions are shaped to deflect toward the longi 
tudinal plane without Substantially engaging one another. The 
insertion tip interconnects the ends of the beams. 

In another embodiment, a connector assembly includes a 
contact module assembly and a shield. The contact module 
assembly includes a lead frame that has a cavity and is con 
figured to electrically connect the connector assembly with an 
electric ground. The shield has a compliant pin press-fit into 
the cavity to retain the shield with respect to the lead frame 
and to electrically connect the shield with the electric ground. 
The pin includes a neck, a plurality of compliant beams and an 
insertion tip. The neck interconnects the pin with the shield. 
The beams are configured to engage an inner Surface of the 
cavity to retain the pin in the cavity. The beams are arranged 
side-to-side and project along a longitudinal plane in a load 
ing direction. The beams have arcuate portions that are arched 
in different directions transverse to the longitudinal plane. 
The arcuate portions arc shaped to deflect toward the longi 
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2 
tudinal plane without Substantially engaging one another. The 
insertion tip interconnects the ends of the beams. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an electrical connector 
assembly according to one embodiment. 

FIG. 2 is an exploded view of the connector assembly 
shown in FIG. 1. 
FIG.3 is an assembled view of a contact module assembly 

shown in FIG. 2 with an example shield also shown in FIG.2 
affixed thereto. 

FIG. 4 is a perspective view of a compliant pin shown in 
FIG. 2 prior to the pin being press-fit into a lead frame shown 
in FIG. 2 according to one embodiment. 

FIG. 5 illustrates a portion of the lead frame shown in FIG. 
2 and a dielectric body also shown in FIG. 2. 

FIG. 6 is a side elevational view of the pin shown in FIG.2 
prior to loading the pin into a cavity shown in FIG. 5. 

FIG. 7 is a side elevational view of the pin shown in FIG.2 
after being loaded into the cavity shown in FIG. 5. 

FIG. 8 is a partial cross sectional view of a plurality of 
beams shown in FIG. 4 after the pin shown in FIG. 2 is 
press-fit into the cavity shown in FIG.5 taken along line 8-8 
in FIG. 7. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 is a perspective view of an electrical connector 
assembly 100 according to one embodiment. While the con 
nector assembly 100 is described herein with particular ref 
erence to a backplane receptacle connector, it is to be under 
stood that the benefits herein described are also applicable to 
other connectors in alternative embodiments. The following 
description is therefore provided for purposes of illustration, 
rather than limitation, and is but one potential application of 
the subject matter herein. The connector assembly 100 
includes a dielectric housing 102 having a forward mating 
end 104 that includes a shroud 106 having a mating interface 
108 at the mating end 104. A plurality of mating contacts 200 
(shown in FIG. 2). Such as, for example, contacts within 
contact cavities 110, are provided proximate to the mating 
interface 108 and are configured to receive corresponding 
mating contacts (not shown) from a mating connector (not 
shown). The shroud 106 includes an upper surface 112 and a 
lower surface 114 between opposed sides 116,118. The upper 
and lower surfaces 112, 114 and sides 116, 118 each include 
a chamfered forward edge portion 120. An alignment rib 122 
is formed on the upper surface 112 and lower surface 114. The 
forward edge portion 120 and the alignment ribs 122 coop 
erate to bring the connector assembly 100 into alignment with 
the mating connector during the mating process so that the 
contacts in the mating connector are received in the contact 
cavities 110 without damage. 

FIG. 2 is an exploded view of the connector assembly 100. 
As shown in FIG. 2, the housing 102 also includes a rear 
wardly extending hood 202. A plurality of contact module 
assemblies 204 are received in the housing 102 from a rear 
ward end 206. The contact module assemblies 204 define a 
connector mounting interface 208. The connector mounting 
interface 208 includes a plurality of mounting contacts 220, 
Such as, but not limited to, pin contacts, that are configured to 
be mounted to a Substrate (not shown). Such as, but not limited 
to, a circuit board. The mounting contacts 220 include ground 
and signal contacts. In one embodiment, the mounting inter 
face 208 is substantially perpendicular to themating interface 
108 such that the electrical connector assembly 100 intercon 
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nects electrical components that are substantially at a right 
angle to one another. The housing 102 may hold two or more 
different types of contact module assemblies 204, such as, but 
not limited to, contact module assemblies 204A, 204B. Alter 
natively, the housing 102 may hold only a single type of 5 
contact module assembly 204, Such as, but not limited to, any 
of the contact module assemblies 204A, 204B. 

In an example embodiment, each of the contact module 
assemblies 204 includes a lead frame 216 that is partially 
housed in a dielectric body 218. As illustrated in FIG. 2, the 
lead frame 216 is enclosed within the body 218, but is at least 
partially exposed by the body 218 in certain areas. In one or 
more embodiments, the body 218 is manufactured using an 
over-molding process. During the molding process, the lead 
frame 216 is encased in a dielectric material, which forms the 
body 218. The mating contacts 200 and mounting contacts 
220 extend from the body 218 and the lead frame 216. The 
contact module assemblies 204 include a shield 212 that 
extends along one side thereof. Optionally, the shield 212 
may define a ground plane for the respective contact module 
assembly 204. In the illustrated embodiment, the shield 212 
includes a plurality of compliant pins 214 that electrically and 
mechanically connects to the lead frame 216. Optionally, the 
shield 212 may be used to provide shielding between adjacent 
contact module assemblies 204. 

FIG. 3 is an assembled view of the contact module assem 
bly 204A (shown in FIG. 2), with an example shield 212 
affixed thereto. While FIG. 3 illustrates the contact module 
assembly 204A, the contact module assembly 204B (shown 
in FIG. 2) also may include a similar shield 212. The mating 
contacts 200 of the contact module assembly 204A include a 
plurality of conductors, including both ground and signal 
conductors (identified in FIG. 3 with a G for ground conduc 
tors or an S for signal conductors). The ground and signal 
conductors G, S extend at least partially into the contact 
module assembly 204A. During assembly, the shield 212 is 
mounted to the contact module assembly 204A. The compli 
ant pins 214 of the shield 212 are electrically and mechani 
cally connected to the ground conductors G of the mating and 
mounting contacts 200,220. In one or more embodiments, the 
shield 212 is electrically connected to less than all of the 
ground conductors G. When installed, the shield 212 defines 
a ground plane that is oriented parallel to, but in a non 
coplanar relation with, the lead frame plane. In one embodi 
ment, when the shield 212 is installed, the shield 212 at least 
partially covers each of the ground and signal conductors G. 
S of the lead frame 100. The shield 212 also is electrically 
connected with one or more of the ground conductors G. The 
ground conductors G are electrically connected to an electri 
cal ground of the Substrate (not shown) to which the connec 
tor assembly 100 (shown in FIG. 1) is mounted and/or an 
electrical ground of the mating connector (not shown) that 
mates with the connector assembly 100. As a result, the shield 
212 may effectively shield the signal conductors S from an 
adjacent contact module assembly 204B (shown in FIG. 2) 
when the contact module assemblies 204A, 204B are 
assembled within the housing 102. 

FIG. 4 is a perspective view of the compliant pin 214 prior 
to the pin 214 being press-fit into the lead frame 216 shown in 
FIG. 2 according to one embodiment. The compliant pin 214 
and shield 212 include, or are formed from, a conductive 
material Such as a metal material. For example, the compliant 
pin 214 and shield 212 may be homogeneously formed with 
one another from a common piece of conductive metal. In one 
embodiment, the pin 214 and the shield 212 are stamped and 
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4 
formed from a common sheet of metal. The pin 214 and shield 
212 may be coated with a conductive material. Such as a 
conductive plating. 
The pin 214 is coupled with the shield 212 of the connector 

assembly 100 (shown in FIG. 1) by a neck 400. In the illus 
trated embodiment, the neck 400 is bent so that alongitudinal 
axis 416 of the pin 214 is approximately perpendicular to the 
shield 212. Alternatively, the neck 400 may be bent so that the 
longitudinal axis 416 is not perpendicular to the shield 212. 
For example, the longitudinal axis 416 may be parallel to the 
shield 212. 
A plurality of beams 402, 404 is coupled to the neck 400 

and interconnects the neck 400 with an insertion tip 406. The 
beams 402, 404 project from upper ends 436, 438 to lower 
ends 440, 442 along a longitudinal plane 444 of the pin 214. 
The upper ends 436, 438 are interconnected by the neck 400 
and the lower ends 440, 442 are interconnected by the inser 
tion tip 406. The longitudinal axis 416 of the pin 214 is 
disposed in the longitudinal plane 444. In the illustrated 
embodiment, the longitudinal plane 444 is transverse to the 
shield 212. For example, the longitudinal plane 444 is not 
parallel to the shield 212 in FIG. 4. In one embodiment, the 
longitudinal plane 444 is transverse to the shield 212 by being 
disposed at an acute angle with respect to the shield 212. In 
another embodiment, the longitudinal plane 444 is transverse 
to the shield 212 by being disposed approximately perpen 
dicular to the shield 212. Alternatively, the pin 214 may be 
coupled to the shield 212 such that the longitudinal plane 444 
is not transverse to the shield 212. For example, the longitu 
dinal plane 444 may be parallel to the shield 212. 
The beams 402, 404 are bent so that the beams 402, 404 

outwardly protrude from the longitudinal plane 444 of the pin 
214 in opposing directions. For example, the beams 402,404 
include arcuate shapes that are arched in different directions 
408, 410 from the longitudinal plane 444 in the illustrated 
embodiment. The arcuate shape of the beams 402, 404 may 
include a shape that is an approximately smooth arch and a 
shape that includes one or more approximately flat edges or 
surfaces such as contact surfaces 606 (shown in FIG. 6) of the 
beams 402, 404. As shown in FIG. 4, the left beam 402 is 
arched in one direction 408 and the right beam 404 is arched 
in a different direction 410. In one embodiment, the directions 
408,410 oppose one another. For example, the directions 408, 
410 may extend parallel to one another. Alternatively, the 
directions 408, 410 may be skew with respect to one another. 
For example, the directions 408, 410 may be disposed at an 
angle with respect to one another. The terms “left and “right' 
are used merely as examples and are not intended to be 
limiting in any way. For example, the left beam 402 may be 
arched toward the direction 410 and the right beam 404 may 
bearched toward the other direction 408. The beams 402,404 
are disposed side-to-side so the beams 402, 404 are arched 
away from the longitudinal plane 444 in different beam 
planes 412,414. The beam planes 412,414 are parallel to one 
another and are transverse to the longitudinal plane 444 in the 
illustrated embodiment. For example, the beam planes 412, 
414 may be disposed at one or more acute angles with respect 
to the longitudinal plane 444 or may be disposed approxi 
mately perpendicular to the longitudinal plane 444. In the 
illustrated embodiment, beams 402, 404 are separated from 
one another by a separation gap 422 that extends approxi 
mately perpendicular to the beam planes 412,414 and along 
the longitudinal plane 444 such that the beams 402,404 are 
not arched away from one another in a single plane. 
The neck 400 has a neck width 424 along the longitudinal 

plane 444 that is greater than a beams width 426 of the beams 
402, 404 that extends along the longitudinal plane 444 in the 
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illustrated embodiment. For example, the neck width 424 
between opposing neck sides 428,430 of the neck 400 in the 
longitudinal plane 444 is larger than the beams width 426 
between outer surfaces 432, 434 of the beams 402, 404 in the 
longitudinal plane 444. Providing the neck 400 with a greater 
neck width 424 than the beams width 426 of the beams 402, 
404 can increase the strength of the pin 214 so as to reduce the 
possibility of the pin 214 buckling when the pin 214 is press 
fit into a cavity 500 (shown in FIG. 5). 
An inner surface 418 of the pin 214 defines an opening 420 

between the beams 402,404. For example, the inner surface 
418 may define the approximately oval-shaped opening 420 
in the longitudinal plane 444 shown in FIG. 4. The opening 
420 may have a different shape in another embodiment and/or 
in a different plane. The opening 420 extends in the longitu 
dinal plane 444 between the neck 400 and the insertion tip 406 
and separates the beams 402, 404 from one another. The 
separation gap 422 defines the width of the opening 420 in the 
longitudinal plane 444. 
The insertion tip 406 includes a pointed shape that is 

pointed along the longitudinal axis 416 of the pin 214. The 
pointed shape of the insertion tip 406 can reduce the force 
required to load the pin 214 into a cavity 500 (shown in FIG. 
5) in the lead frame 216 (shown in FIG. 2). The insertion tip 
406 projects away from the neck 400 along the longitudinal 
plane 444 in the illustrated embodiment. 

FIG. 5 illustrates a portion of the lead frame 216 and the 
dielectric body 218 shown in FIG.2 according to one embodi 
ment. The lead frame 216 extends in a plane that is transverse 
to the pin 214 (shown in FIG. 2) in one embodiment. For 
example, a top surface 508 of the lead frame 216 may be 
disposed approximately perpendicular to, or at an acute angle 
with respect to, the longitudinal plane 444 (shown in FIG. 4) 
of the pin 214. The lead frame 216 includes a plurality of 
cavities 500 that are each shaped to receive the pins 214. The 
pins 214 are press-fit into the cavities 500 to mechanically 
secure and retain the shield 212 (shown in FIG. 2) with 
respect to the lead frame 216. The dielectric body 218 
includes a plurality of access openings 502 located over the 
cavities 500. The access openings 502 are positioned to per 
mit the pins 214 to be loaded into the cavities 500 so that the 
dielectric body 218 is located between the shield 212 and the 
lead frame 216 when the connector assembly 100 (shown in 
FIG. 1) is assembled. As described below, the pins 214 are 
press-fit into the cavities 500 to mechanically and electrically 
couple the shield 212 with the lead frame 216. The cavities 
500 may be formed in the lead frame 216 such that an inner 
surface 616 (shown in FIG. 6) of the cavities 500 is electri 
cally connected with the lead frame 216 and one or more 
ground conductors G. For example, the lead frame 216 may 
include, or be formed from a conductive material with the 
cavities 500 exposing an inner conductive portion of the lead 
frame 216. Alternatively, the inner surface 616 (shown in 
FIG. 6) of each cavity 500 may include, or beat least partially 
coated with, a conductive material. Mounting the shield 212 
to the lead frame 216 using the pins 214 can electrically 
connect the shield 212 to an electric ground of the lead frame 
216. 
The cavities 500 define a polygon-shaped opening 506 in 

the top surface 508 of the lead frame 216 in one embodiment. 
For example, each of the cavities 500 in FIG. 5 defines a 
rectangular shaped opening 506 in the lead frame 216. Alter 
natively, the cavities 500 may define a different shaped open 
ing 506 or a polygon-shaped opening 506 that is a polygon 
shape other than a rectangle. The openings 506 have a width 
510 that is greater than a height 504 in the illustrated embodi 
ment. For example, the width 510 of the openings 506 may be 
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6 
approximately 0.6 millimeters and the height 504 may be 
approximately 0.4 millimeters. In one embodiment, the width 
510 and height 504 of the openings 506 are smaller than the 
dimensions of openings (not shown) in known lead frames 
(not shown) that receive pins (not shown) to electrically and 
mechanically connect a shield (not shown) with the lead 
frame. Reducing the size of the openings 506 can reduce the 
pitch of the pins 214 (shown in FIG. 2) that are press-fit into 
the cavities 500. For example, reducing the size of the open 
ings 506 can allow for the cavities 500 and the pins 214 to be 
provided closer together than in known connector assemblies. 
Reducing the size of the openings 506 also can reduce the 
amount of conductive material that Surrounds each opening 
506. For example, reducing the dimensions of the openings 
506 can reduce the amount of conductive material that is 
coated on the lead frame 216 around and/or in the cavities 
SOO. 

FIG. 6 is a side elevational view of the pin 214 prior to 
loading the pin 214 into the cavity 500 according to one 
embodiment. The lead frame 216 and dielectric body 218 are 
shown in cross-sectional view in FIG. 6. Additionally, the pin 
214 in FIG. 6 is presented as though viewed from a direction 
that is transverse to the beam planes 412,414 (shown in FIG. 
4) and is along the longitudinal plane 444 (shown in FIG. 4). 
The longitudinal plane 444 may be represented by the longi 
tudinal axis 416 as shown in FIG. 6. The pin 214 is loaded into 
the cavity 500 in a loading direction 608. The loading direc 
tion 608 is approximately parallel to the longitudinal axis 416 
and along the longitudinal plane 444 of the pin 214 in one 
embodiment. 
As described above, the beams 402, 404 are arched in 

opposing directions 408, 410 (shown in FIG. 4). In the illus 
trated embodiment, the beams 402, 404 are arched so as to 
define an opening 600 between the beams 402,404 when the 
beams 402, 404 are viewed from a direction that is transverse 
to the longitudinal axis 416 and along the longitudinal plane 
444 (shown in FIG. 4) of the pin 214. For example, the 
opening 600 is defined in a plane that is approximately par 
allel to the beam planes 412, 414 (shown in FIG. 4) and 
transverse to the longitudinal plane 444. Each of the beams 
402, 404 includes lower and upper angled surfaces 602, 604 
with a contact surface 606 between the lower and upper 
angled surfaces 602, 604. In the illustrated embodiment, the 
contact surfaces 606 are approximately parallel to one 
another. As the pin 214 is loaded into the cavity 500 in the 
loading direction 608, the lower angled surface 602 of each 
beam 402, 404 first engages an upper edge 610 of the cavity 
500. The upper edge 610 of the cavity 500 is the edge of the 
opening 506 (shown in FIG. 5) defined by the cavity 500. A 
depth 612 of the beams 402, 404 is the distance between the 
contact surfaces 606 of the beams 402, 404 in a direction that 
is transverse to the longitudinal plane 444 (shown in FIG. 4). 
The depth 612 of the beams 402,404 is greater than an inner 
dimension 614 of the cavity 500. The inner dimension 614 is 
the distance between opposing sides of an inner Surface 616 
of the cavity 500 in a direction that is parallel to the direction 
in which the depth 612 is measured. 

FIG. 7 is a side elevational view of the pin 214 after being 
loaded into the cavity 500 according to one embodiment. In a 
manner similar to FIG. 6, FIG. 7 presents the lead frame 216 
and dielectric body 218 in cross-sectional view and the pin 
214 as though viewed from a direction that is transverse to the 
beam planes 412,414 and is along the longitudinal plane 444 
as shown in FIG. 4. The lower angled surfaces 602 of the 
beams 402, 404 slide along the upper edge 610 of the cavity 
500 as the pin 214 is press-fit into the cavity 500 along the 
loading direction 608. The beams 402, 404 are deflected in 
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deflection directions 700, 702 as the pin 214 is press-fit into 
the cavity 500. For example, as described above and shown in 
FIG.4, the left beam 402 is arched along the direction 408 and 
the right beam 404 is arched along the different direction 410. 
Pressing the pin 214 into the cavity 500 causes the beams 402, 
404 to be at least partially deflected toward the longitudinal 
plane 444 (shown in FIG. 4) in deflection directions 700,702. 
For example, the beams 402, 404 may be partially flattened 
toward the longitudinal plane 444. In one embodiment, the 
deflection directions 700, 702 are different from one another. 
For example, the deflection directions 700, 702 may oppose 
one another. In another example, the deflection directions 
700, 702 are disposed at an acute angle with respect to one 
another. In the illustrated embodiment, the deflection direc 
tion 700 of the beam 402 is substantially opposite to the 
direction 408 in which the beam 402 is arched in the beam 
plane 412 (shown in FIG. 4) and the deflection direction 702 
of the beam 404 is substantially opposite to the direction 410 
in which the beam 404 is arched in the beam plane 414 (shown 
in FIG. 4). 
Once the pin 214 is press-fit into the cavity 500, the contact 

surfaces 606 of the beams 402,404 engage one or more of the 
inner surface 616 and the upper edge 610 of the cavity 500 to 
retain the pin 214 in the cavity 500, and thus secure the shield 
212 in position with respect to the lead frame 216. The contact 
surfaces 606 engage one or more of the inner surface 616 and 
the upper edge 610 to electrically connect the pin 214 and the 
lead frame 216. 

With additional reference to FIG.4, the beams 402,404 are 
separated from one another by the separation gap 422 prior to, 
during and after the pin 214 is press-fit into the cavity 500 in 
one embodiment. The beams 402,404 are separated from one 
another so that the beams 402, 404 do not substantially 
engage one another as the beams 402,404 are deflected along 
the deflection directions 700, 702. For example, the portions 
of the inner surface 418 of the pin 214 that are located proxi 
mate to the beams 402, 404 are separated from one another 
Such that the beams 402, 404 do not rub against, slide against 
or otherwise engage one another when the pin 214 is press-fit 
into the cavity 500 such that the beams 402, 404 do not 
frictionally engage one another. In one embodiment, the 
greatest separation gap 422 in the longitudinal plane 444 
between the beams 402,404 is approximately the same before 
and after the pin 214 is press-fit into the cavity 500. For 
example, the initial width of the opening 420 may not sub 
stantially change after the pin 214 is press-fit into the cavity 
500. In another example, the opening 420 separates the beams 
402, 404 and extends between the neck 400 and the insertion 
tip 406 before and after the pin 214 is press-fit into the cavity 
500 and the beams 402,404 are biased in the directions 700, 
702. 
The beams 402, 404 do not substantially engage one 

another to avoid significantly increasing the amount of load 
ing force that is applied to the pin 214 in the loading direction 
608 to press-fit the pin 214 into the cavity 500. For example, 
the beams 402,404 do not substantially engage one another 
when the pin 214 is press-fit into the cavity 500 to avoid 
requiring a loading force that would cause the pin 214 to 
buckle if the pin 214 is misaligned with respect to the cavity 
500. In another example, the loading force that is applied to 
the pin 214 in the loading direction 608 to press-fit the pin 214 
in the cavity 500 is reduced over known compliant pins. 
Reducing the amount of loading force that is required to 
press-fit the pin 214 into the cavity 500 can reduce the 
chances of the pin 214 buckling. For example, as the amount 
of insertion force that is required to press-fit a known pin (not 
shown) into a known cavity (not shown) increases, the pin is 
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8 
more likely to buckle. Conversely, as the amount of insertion 
force that is required to press-fit the pin 214 is reduced over 
known pins, the pin 214 is less likely to buckle when loaded 
into the cavity 500. 

Keeping the beams 402, 404 separated as the pin 214 is 
press-fit into the cavity 500 can prevent parts of the beams 
402, 404 from shearing or peeling off of the pin 214. For 
example, a conductive plating on the pin 214 may be pre 
vented from being skived from the beams 402, 404 by sepa 
rating the beams 402,404 from one another during loading of 
the pin 214 into the cavity 500. In doing so, at least some of 
the conductive plating on the beams 402, 404 is protected 
from being removed, thus exposing the underlying base mate 
rial of the pin 214, in one embodiment. 

In the illustrated embodiment, the beams 402, 404 are 
deflected toward the deflection directions 700, 702 as the pin 
214 is loaded into the cavity 500 sufficiently far so that the 
opening 600 (shown in FIG. 6) is closed in a plane that is 
approximately parallel to the beam planes 412,414 and trans 
verse to the longitudinal plane 444. For example, the opening 
600 that is visible from a direction that is transverse to the 
beam planes 412,414 (shown in FIG. 4) prior to press-fitting 
the pin 214 into the cavity 500 may no longer be visible from 
this same direction after the pin 214 is loaded into the cavity 
500. The opening 600 may no longer be visible due to the 
biasing of the beams 402, 404 toward directions 700, 702 
sufficiently far to eliminate or close the opening 600 when 
viewed from the direction transverse to the beam planes 412, 
414. 

FIG. 8 is a partial cross-sectional view of the beams 402, 
404 after the pin 214 (shown in FIG. 2) is press-fit into the 
cavity 500 taken along line 8-8 in FIG. 7. Only cross-sections 
of the beams 402, 404 are shown in FIG.8 with the rest of the 
pin 214 removed from the view of FIG.8. As described above, 
the beams 402, 404 are separated by the separation gap 422 
prior to and after the pin 214 is press-fit into the cavity 500 in 
one embodiment. The beams 402,404 have a polygon-shaped 
cross-sectional shape in a plane that is parallel to the top 
surface 508 (shown in FIG. 5) of the lead frame 216. For 
example, the beams 402, 404 may have a square- or rectan 
gular-shaped cross-section. The cross-sectional shape of the 
beams 402,404 can increase the retention of the pin 214 in the 
cavity 500. For example, the cross-sectional shape of the 
beams 402,404 can increase the surface area of the interface 
between the beams 402, 404 and the lead frame 216. Increas 
ing the surface area of the interface between the beams 402, 
404 and the lead frame 216 can increase the amount of force 
required to remove the pin 214 from the cavity 500. 

For example, the interface between the pin 214 (shown in 
FIG.2) and the lead frame 216 includes a plurality of interface 
areas 800, 802 between the contact surfaces 606 of the beams 
402, 404 and at least one of the inner surface 616 and the 
upper edge 610 of the cavity 500. While only the inner surface 
616 is labeled in FIG. 8, the upper edge 610 also may be 
labeled using the same arrow as is used to label the location of 
the inner surface 616. The interface areas 800, 802 include the 
Surface area in which the contact surfaces 606 engage the 
inner surface 616 within the cavity 500 and/or the upper edge 
610 of the cavity 500. The engagement between the substan 
tially flat contact surfaces 606 and one or more of the inner 
surface 616 and upper edge 610 increases the surface area of 
the interface areas 800, 802 between the pin 214 and the lead 
frame 216 when compared to known pins (not shown) and 
cavities (not shown) of a similar size and of a different shape. 
Increasing this surface area causes the force required to 
remove the pin 214 from the cavity 500 to be increased. 
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In one embodiment, the width 510 of the opening 506 
defined by the cavity 500 is greater than the beam width 426 
of the beams 402,404. For example, the opening 506 of the 
cavity 500 may be sufficiently large such that one or more side 
gaps 804, 806 are provided between outside surfaces 432, 434 
of the beams 402,404 and opposing sides of the inner surface 
616 of the cavity 500. The outside surfaces 432, 434 of the 
beams 402.404 include the outermost surfaces of the beams 
402, 404 in a plane that is perpendicular to the beam planes 
412, 414 in one embodiment. For example, the beans width 
426 of the beams 402, 404 may be defined as the distance 
between the outside surfaces 432, 434 of the beams 402,404 
in a direction that is perpendicular to the one or more of the 
beam planes 412,414 and the longitudinal axis 416 (shown in 
FIG. 4) of the pin 214. The opening 506 may be sufficiently 
large to provide the side gaps 804, 806 when the pin 214 is 
press-fit into the cavity 500 to provide additional tolerance for 
the loading of the pin 214 into the cavity 500. For example, 
inclusion of the side gaps 804, 806 can provide additional 
tolerance for the location of the pin 214 in the cavity 500 so 
that the pin 214 does not need to be perfectly centered in the 
opening 506. 

It is to be understood that the above description is intended 
to be illustrative, and not restrictive. For example, the above 
described embodiments (and/or aspects thereof) may be used 
in combination with each other. In addition, many modifica 
tions may be made to adapt a particular situation or material 
to the teachings of the invention without departing from its 
Scope. Dimensions, types of materials, orientations of the 
various components, and the number and positions of the 
various components described herein are intended to define 
parameters of certain embodiments, and are by no means 
limiting and merely are example embodiments. Many other 
embodiments and modifications within the spirit and scope of 
the claims will be apparent to those of skill in the art upon 
reviewing the above description. The scope of the invention 
should, therefore, be determined with reference to the 
appended claims, along with the full scope of equivalents to 
which Such claims are entitled. In the appended claims, the 
terms “including and “in which are used as the plain-En 
glish equivalents of the respective terms "comprising and 
“wherein.” Moreover, in the following claims, the terms 
“first.” “second, and “third,' etc. are used merely as labels, 
and are not intended to impose numerical requirements on 
their objects. Further, the limitations of the following claims 
are not written in means—plus-function format and are not 
intended to be interpreted based on 35 U.S.C. S 112, sixth 
paragraph, unless and until Such claim limitations expressly 
use the phrase “means for followed by a statement of func 
tion void of further structure. 

What is claimed is: 
1. A connector assembly comprising: 
a contact module assembly comprising a lead frame having 

a cavity and configured to electrically connect the con 
nector assembly with an electric ground; and 

a shield having a compliant pin press-fit into the cavity to 
retain the shield with respect to the lead frame and to 
electrically connect the shield with the electric ground, 
the pin comprising: 
a neck interconnecting the pin with the shield; 
a plurality of compliant beams configured to engage an 

inner surface of the cavity to retain the pin in the 
cavity, the beams arranged side-to-side and projecting 
along a longitudinal plane in a loading direction, the 
beams having arcuate portions arched in different 
directions transverse to the longitudinal plane, the 
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10 
arcuate portions being shaped to deflect toward the 
longitudinal plane without Substantially engaging one 
another, and 

an insertion tip interconnecting ends of the beams. 
2. The connector assembly of claim 1, wherein the beams 

of the pin are deflected along non-intersecting deflection 
paths when the pin is press-fit into the cavity. 

3. The connector assembly of claim 1, wherein the beams 
comprise Substantially flat contact surfaces that engage the 
inner Surface of the cavity to electrically connect the pin and 
the inner Surface of the cavity, the contact Surfaces being 
Substantially parallel to one another. 

4. The connector assembly of claim 1, wherein the beams 
are separated from one another to avoid frictionally engaging 
one another when the pin is press-fit into the cavity. 

5. The connector assembly of claim 1, wherein a separation 
distance between the beams along the longitudinal plane is 
approximately constant prior to and after the pin is press-fit 
into the cavity. 

6. The connector assembly of claim 1, wherein the neck of 
the pin has an exterior width along the longitudinal plane that 
is greater than an exterior width of the plurality of beams 
along the longitudinal plane. 

7. The connector assembly of claim 1, wherein the pin 
defines an opening between the beams in a plane transverse to 
the longitudinal plane prior to the pin being press-fit into the 
cavity. 

8. The connector assembly of claim 7, wherein the beams 
are deflected toward the longitudinal plane to close the open 
ing in the transverse plane when the pin is press-fit into the 
cavity. 

9. The connector assembly of claim 1, wherein the cavity 
defines a polygon-shaped opening in a plane that is transverse 
to the longitudinal plane of the pin, the beams comprising 
Substantially flat Surfaces that engage opposing sides of the 
polygon-shaped opening. 

10. The connector assembly of claim 1, wherein the cavity 
extends along a cavity width that is widerina plane transverse 
to the longitudinal plane of the pin than an exterior width of 
the beams after the pin is press-fit into the cavity. 

11. A connector assembly comprising: 
a housing: 
contact module assemblies disposed in the housing, the 

contact module assemblies including conductive lead 
frames located in dielectric bodies and including cavi 
ties disposed on at least one side of the dielectric bodies, 
the lead frames including mounting contacts configured 
to be mounted to a circuit board; and 

a conductive shield coupled with at least one of the contact 
module assemblies, the shield including compliant pins 
received in the cavities of the at least one of the lead 
frames to electrically couple the shield with the lead 
frames and the mounting contacts, the compliant pins 
including compliant beams that engage inner Surfaces of 
the cavities, the beams arranged side-to-side and pro 
jecting along a longitudinal plane in a loading direction, 
the beams having arcuate portions arched in different 
directions that are transverse to the longitudinal plane, 
the arcuate portions being shaped to deflect toward the 
longitudinal plane without Substantially engaging one 
another when the pins are loaded into the cavities. 

12. The connector assembly of claim 11, wherein the pins 
of the conductive shield include insertion tips that intercon 
nect ends of the beams of the pins. 

13. The connector assembly of claim 11, wherein the arcu 
ate portions of the pins are arched in opposing directions. 
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14. The connector assembly of claim 11, wherein the 
beams of the pins are deflected along non-intersecting deflec 
tion paths when the pins are press-fit into the cavities. 

15. The connector assembly of claim 11, wherein the 
beams of the pins comprise Substantially flat contact Surfaces 
that engage the inner Surfaces of the cavities to electrically 
connect the pins and the inner Surfaces of the cavities, the 
contact surfaces of each pin being Substantially parallel to one 
another. 

16. The connector assembly of claim 11, wherein the 
beams of the pins are separated from one another to avoid 
frictionally engaging one another when the pins are loaded 
into the cavities. 

17. The connector assembly of claim 11, wherein a sepa 
ration distance between the beams of each of the pins along 
the longitudinal plane is approximately constant prior to and 
after the pins are press-fit into the cavities. 
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18. The connector assembly of claim 11, wherein the pins 

of the shield include necks that interconnect the beams with 
the shield, the necks having exterior widths along the longi 
tudinal plane that are greater than exterior widths of the 
beams along the longitudinal plane. 

19. The connector assembly of claim 11, wherein the cavi 
ties of the contact module assemblies define polygon-shaped 
openings in a plane that is transverse to the longitudinal plane, 
the beams comprising Substantially flat Surfaces that engage 
opposing sides of the polygon-shaped openings. 

20. The connector assembly of claim 11, wherein the pins 
of the shield define openings between the beams in planes that 
are transverse to the longitudinal plane prior to the pins being 
press-fit into the cavities, the beams being deflected toward 
the longitudinal plane to close the openings in the transverse 
plane when the pins are press-fit into the cavities. 

k k k k k 


